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1. INTROBUCTIBN 
A wricty of cellular rcspenscs 03 external stimuli are 
mediated by a group of guanine nucleotide binding pro- 
teins (G proteins) made up of cr,fl, and 7 subunits, The 
basic components of this signal transduction system are 
8 receptor, an effector, and the G protein that couples 
the two. Incorporation of pure receptor, G protcin and 
cffcctor into lipid vesicles is sufficient for agonist 
stimulition of the effector. For example, isoprotcrcnol 
can stimulate adcnylyl cyclase when pure ,&adrenergic 
receptor, Ci,, and adenylyl cyclasc arc incorporated info 
phospholipid vesicles [l], While such reconstitution 
studies reveal the minimum number of components, 
they cannot reveal whether other proteins interact with 
the signalling system. Such interactions may moduiatc 
the strength or specificity of responses, or localize the 
signal transducing molecule to membrane domains. For 
example, in some neural cells, cyo is localized ho growth 
cones where it interacts with GAP 43, an intracellular 
protein that can modulate GTP+ binding to Go [2]. 
Similarly, calmodulin interacts with G proteins and the 
catalytic unit of adenylyl cyclase [3,4]. Cytoskektal 
proteins can also interace with G proteins and other 
parts of the transduction system [S-l I], 
Although purification of the components is essential 
for precise analysis of their structure and function, 
there is a danger that during purification loosely bound 
regulatory or localizing proteins may be lost. As an in- 
itial step in determining whether other prorcins 
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associate with G proreins, we asked whether the 
molecular weight of the CO as first solubiliaed from the 
membrarte is larger than the molecular wciyht of the 
pure pvotcin. A larger mok~:ular weight would suggest 
that a,, is associating &It another protein, We 
measured rhc tnolccular weight of G, in unfractionated 
solubilized membranes by rhr hydrodynamic techniques 
of sucrose density ccntrifugation and yci filtration. As 
long as a particular protein complex in a mixture of pro- 
teins behaves as n sin& hydrodynamic t.,arcicIc, its 
molecular weight can be explicitly detertnincd. To iden- 
tify G,, WC analyzed fractions from sucrose density pra- 
dients and gel filtration by Western blots probed with 
antibody to a0 andp. These studies show that the whole 
population of G, molecules is initially solubilized from 
brain membranes as a complex With another protein. 
2. MATERIALS AND METHODS 
2+1. Triton X- 100 sol~bilized bovine bruin tnembronc pre~xtrrrtion 
Calf brnim (obtained from a local slaughter house) were dissected 
on ice, and the cortices (80 g) were homogenized in 400 ml 50 mM Tris 
(pW 8.0), 75 n\M sucrose, 1 mM EDTA, 6 mM MyClt, I /ry/ml soy- 
bean and lima bean trypsin irLibitors, 3 mM bcnzamidine, 1 mM 
dithiothreitol (buffer A). All rrlagents in buffer A were from Sigma. 
The homogenate was centrifuged at 10 000 x g for 20 min at 4”C, the 
pellet resuspended in 350 ml buffer A and reccntrifuged at 1OOOOxg 
for 20 min at 4%. The pellet was resuspendc-d in 100 ml of buffer A 
and frozen at - 70°C. Crude membranes (1 ml) were mixed with 1 m: 
buffer A containing 2 FM GDP,9S and 2% Triton X-100 (Fisher) and 
gently shaken at 4°C for 90 min, then centrifuged at 32OOOxg for 70 
rLx at 4°C. The supcrnatant (5.6 mg/ml) was collected for subsc- 
quenr analysis. 
The sedimentation eoeffieicnt and V were d:termined as previously 
described ii2]. The S-20070 sucrose gradients were made up in buffer 
A with 03% Triton X.100 and were internally calibrated with BSA 
SZO,~, 4.31 S. V, 0.732 cm’&, carbonic anhydrase, s~o,~, 2.85 S, V, 
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